JP,11-175048,A [CLAIMS] 



1/1 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] In the approach of computing the transform coefficient for changing an input color picture into the 
color picture displayed on a color display The 1st recognition process which recognizes the lighting conditions of 
the environment where said color display is installed, It is based on the recognition result of the 2nd recognition 
process which recognizes the property of said color display, and said 1st and 2nd recognition processes. As said 
transform coefficient The color picture transform coefficient calculation approach characterized by having the 
multiplier calculation process which computes the multiplier which makes in agreement the vanity of the color of 
a self-luminous color color picture and an object color color picture. 

[Claim 2] It is the color picture transform coefficient calculation approach that the color temperature as said 
lighting conditions said multiplier calculation processes have been recognized to be according to said 1st 
recognition process in the color picture transform coefficient calculation approach of claim 1 is characterized by 
computing the multiplier as for which the color temperature of said self-luminous color color picture becomes 
higher than the color temperature as said lighting conditions as said transform coefficient at the time less than 
of 5000K. 

[Claim 3] In the approach of changing an input color picture into the color picture displayed on a color display 
The 1st recognition process which recognizes the lighting conditions of the environment where said color display 
is installed, The 2nd recognition process which recognizes the property of said color display, and the multiplier 
calculation process which computes the multiplier which makes in agreement the vanity of the color of a self- 
luminous color color picture and an object color color picture based on the recognition result of said 1st and 2nd 
recognition processes, The color picture conversion approach characterized by having the image data- 
conversion process of changing said input color picture into the color picture displayed on said color display with 
the multiplier computed by this multiplier calculation process. 

[Claim 4] It is the color picture conversion approach that the color temperature as said lighting conditions said 
multiplier calculation processes have been recognized to be according to said 1st recognition process in the 
color picture conversion approach of claim 3 is characterized by computing the multiplier as for which the color 
temperature of said self-luminous color color picture becomes higher than the color temperature as said lighting 
conditions as said multiplier at the time less than of 5000K. 

[Claim 5] The image processing system which computes a transform coefficient by claim 1 or the color picture 
transform coefficient calculation approach of 2, or changes an input color picture by claim 3 or the color picture 
conversion approach of 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of computing a color picture transform coefficient 
which makes in agreement the vanity of the color of a display image and a hard copy image, and the method of 
changing a color picture so that the vanity of the color of a display image and a hard copy image may be in 
agreement 
[0002] 

[Description of the Prior Art] Although the opportunity to carry out creation and edit of a color picture by 
creation and edit of a color picture becoming easy by rapid development of computer technology not only in a 
designer but in general office has increased, when the image created on the display is printed, there is a problem 
that the color of the hard copy image and display image is not in agreement. 

[0003] Therefore, the color management technique thru/or the color management system have progressed. A 
color management the color expressed in color spaces of a device proper, such as RGB space and YMCK space 
It is what manages the common color space independent of devices, such as CIEXYZ space and CIEL*a*b* 
space, as a ground. Description (Characterization) of the property of each device in a device profile. The 
individual difference of each device, the proofreading (Calibration) to secular change, etc. are included besides 
the color conversion (Conversion) between the color space of the device proper using the device profile, and a 
common color space. 

[0004] If it is the value conventionally same on the same color space (i.e., if in agreement in colorimetry), it will 
have been thought that it is visible to the same color also as appearance. In fact, it has been said that it is in 
agreement also with appearance if the color management system is made in agreement in colorimetry when it is 
developed as a color management target and observes colorimetry-coincidence under the lighting of D50 or D65. 

[0005] However, by the color display and color hard copy, even if there is a difference in the mode called the 
self-luminous color (color of the light emitted from the light source) and the object color (color of a reflective 
body or a transmission object) and it makes it in agreement in colorimetry with the conventional color 
management technique, the color of each image is in agreement and is not visible, as already known also with 
reference (for example, others [ Okajima ] "optics" 20, 1991, 363- 368p). Especially, in the general office 
environment by which the perimeter of a display is brightly illuminated by the fluorescent lamp with a low color 
temperature, the inclination becomes remarkable. 

[0006] This problem is solved, as an approach of making in agreement the vanity of the color of the object color 
of color hard copy, and the self-luminous color (a foreground color, luminescent color) of a color display, color 
matching of the object color about a predetermined color and the seHHuminous color is carried out to JP,9- 
98301, A by viewing, a color conversion parameter is determined based on that correspondence relation, and the 
approach of carrying out color conversion of the image is shown. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the user of a system has the fault that it must try 
repeatedly until color matching with the satisfactory approach of this JP,9-98301,A comes to be made. And it 
will be dependent on the precision of a color, such as being based on a user after all, and the coincidence 
condition of the vanity of the color of a display image and a hard copy image of the precision of color matching 
is bad, and it may bring a result in which the difference among both is too many conspicuous. 
[0008] Then, this invention enables it to bring the vanity of the color of a display image and a hard copy image 
close, without doing the complicated and inaccurate activity of a color, such as being based on viewing, when 
setting by the environment brightly illuminated like general office and creating and editing a color picture on a 
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display. 
[0009] 

[Means for Solving the Problem] In the approach of computing the transform coefficient for changing an input 
color picture into the color picture displayed on a color display in invention of claim 1 The 1st recognition 
process which recognizes the lighting conditions of the environment where said color display is installed, The 2nd 
recognition process which recognizes the property of said color display, and the multiplier calculation process 
which computes the multiplier which makes in agreement the vanity of the color of a self-luminous color color 
picture and an object color color picture as said transform coefficient based on the recognition result of said 1st 
and 2nd recognition processes are established. 

[0010] In the approach of changing an input color picture into the color picture displayed on a color display in 
invention of claim 3 The 1st recognition process which recognizes the lighting conditions of the environment 
where said color display is installed, The 2nd recognition process which recognizes the property of said color 
display, and the multiplier calculation process which computes the multiplier which makes in agreement the 
vanity of the color of a self-luminous color color picture and an object color color picture based on the 
recognition result of said 1st and 2nd recognition processes, The image data-conversion process of changing 
said input color picture into the color picture displayed on said color display with the multiplier computed by this 
multiplier calculation process is established. 
[0011] 

[Function] In the 1st recognition process, as lighting conditions for the environment where the color display is 
installed, while the color temperature of the object color about a certain specific color, brightness or an 
illuminance, or a chromaticity is recognized, in the color picture transform coefficient calculation approach of 
invention of claim 1 by the above-mentioned approach, the property of a color display is recognized in the 2nd 
recognition process. 

[0012] And the lighting conditions recognized according to the 1st recognition process in a multiplier calculation 
process, [ that the chromaticity of the self-luminous color which turns into the object color about a specific 
color and color matching is predicted based on the display property recognized according to the 2nd recognition 
process, and amendment of the color data based on a chromatic adaptation model is made, etc. and ] As a 
transform coefficient for changing an input color picture into the color picture displayed on a color display, the 
multiplier which makes in agreement the vanity of the color of a self-luminous color color picture and an object 
color color picture is computed. 

[0013] Therefore, also in the environment brightly illuminated like general office, the transform coefficient which 
makes in agreement the vanity of the color of a display image and a hard copy image comes to be obtained, 
without doing the complicated and inaccurate activity of a color, such as being based on viewing. .... 
[0014] In the color picture conversion approach of invention of claim 3 by the above-mentioned approach, 
without doing the complicated and inaccurate activity of a color, such as being based on viewing also in the 
environment brightly illuminated like general office, similarly, an input color picture is changed into the color 
picture displayed on a display so that the vanity of the color of a display image and a hard copy image may be in 
agreement 
[0015] 

[Embodiment of the Invention] [Operation gestalt as the 1st operation gestalt — color picture transform 
coefficient calculation approach] Drawing 1 shows 1 operation gestalt of the color picture transform coefficient 
calculation approach of invention of claim 1. The color picture transform coefficient calculation approach of this 
operation gestalt consists of the 1st recognition process 10, the 2nd recognition process 20, and an ambient 
light information correction factor calculation process 30 as a whole. 

[0016] At the 1st recognition process 10, the ambient light information on the environment where the display is 
installed is incorporated, and the lighting conditions of the environment where the display is installed are 
recognized. At the 2nd recognition process 20, display property information is incorporated and the property of a 
display is recognized. However, displays are color displays, such as a color CRT display. 

[0017] Incorporation of the ambient light information on the 1st recognition process 10 and incorporation of the 
display property information on the 2nd recognition process 20 are performed by the approach as shown in 
drawing 1 1 . That is, in the environment where the display is installed, as are shown in this drawing (A), and the 
illumination light 2 of the environment where the display is installed in hard copy 1 is irradiated, and a sensor 4 
detects the reflected light 3 from hard copy 1 and it is shown in this drawing (B), a sensor 7 detects the light 6 
emitted from the display screen of a display 5. 

[0018] Concretely, at the 1st recognition process 10, the color temperature of the object color about a certain 
specific color, brightness or an illuminance, and a chromaticity are detected as lighting conditions for the 
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environment where the display is installed, a specific color is close to white or white — although it is colorless, 
**** of hard copy is sufficient Munsell color charts N9 were made into the specific color by the actually 
performed approach. At the 2nd recognition process 20, for example, RGB monochrome and a gray gradation 
reappearance property are detected as a property of a display. 

[0019] At the ambient light information correction factor calculation process 30, the multiplier which makes in 
agreement the vanity of the color of a self-luminous color color picture and an object color color picture is 
computed as a transform coefficient for changing into the color picture which displays an input color picture on 
a display based on the lighting conditions recognized at the 1st recognition process 10, and the display property 
recognized at the 2nd recognition process 20. 

[0020] With this operation gestalt, concretely, the ambient light information correction factor calculation process 
30 consists of the specific color chromaticity prediction process 40, a vanity coincidence amendment process 50 
of a color, and a transform coefficient calculation process 60 for a display, and the vanity coincidence 
amendment process 50 of a color consists of a vanity coincidence amendment book process 51 of a color, and a 
vanity coincidence transform coefficient calculation process 55 of a color. 

[0021] the color temperature of a foreground color (self-luminous color) which becomes the object color about 
the specific color, and color matching from the color temperature of the object color about a specific color, 
brightness, or illuminance recognized at the 1st recognition process 10 at the specific color chromaticity 
prediction process 40 — as a color matching value (color matching point) — predicting — further — the — a 
color value, such as having predicted, is changed into a chromaticity. 

[0022] As the isochromatic curves 8 and 9 of drawing 2 show, the color temperature of the foreground color 
from which the color temperature of the object color about a certain specific color becomes the object color 
and color matching in the 5000K or more range becomes almost equal to the color temperature of the object 
color in a general operating environment, without being based on an illuminance. However, the color temperature 
of a foreground color which becomes the object color and color matching becomes higher than the color 
temperature of the object color as the color temperature of the object color becomes [ the color temperature of 
the object color ] low in the less than 5000K range. 

[0023] When the lighting of the environment where the display is installed is dark (i.e., when the brightness of 
hard copy is in within the limits reproducible on a display) being such — visible — the difference of the direction 
— mainly — the self-luminous color and the object color — visible — the difference of the direction — 
depending (isochromatic curve 8 of drawing 2 ) — When the range which the lighting of the environment where 
the display is installed is bright and the brightness of hard copy can reproduce on a display is exceeded 
Furthermore the difference in the color reproduction range is also added, and the difference of the color 
temperature of a foreground color which becomes the object color and color matching from the case of an 
isochromatic curve 8, and the color temperature of the object color becomes large (isochromatic curve 9 of 
drawing 2 ). In addition, also in the case of the isochromatic curve 9, the word "color matching" is used for 
convenience, but it is the semantics of doubling with the nearest color instead of color matching strictly. 
[0024] At the specific color chromaticity prediction process 40, the function which shows isochromatic curves, 
such as isochromatic curves 8 and 9, is chosen from the brightness recognized at the 1st recognition process 
10, or an illuminance, and the color temperature of a foreground color which becomes a color matching value, i.e., 
the object color, and color matching is predicted from the color temperature recognized at the 1st recognition 
process 10 by the selected function. LUT (look-up table) in which the relation between the color temperature of 
a color matching value and a chromaticity was written beforehand performs conversion to the chromaticity of a 
color value, such as having predicted. 

[0025] At the vanity coincidence amendment process 50 of a color, the vanity coincidence transform coefficient 
of a color, i.e., the multiplier which makes in agreement the vanity of the color of a self-luminous color color 
picture and an object color color picture, is computed as a transform coefficient for changing an input color 
picture into the color picture displayed on a display with the chromatic adaptation model by the color dot, such 
as having been predicted at the specific color chromaticity prediction process 40, and the color data of eight 
pieces. 

[0026] Eight color data which constitute a chromatic adaptation model give eight suitable points P1-P8 on 
L*a*b* space as shown in drawing 4 as a XYZ chromaticity coordinate of CIE1931. 

[0027] Drawing 3 shows an example of the vanity coincidence amendment manipulation routine of the color in 
the vanity coincidence amendment process 50 of a color. In the vanity coincidence amendment manipulation 
routine 100 of the color First, in step 101, set the number n of the eight above-mentioned color data to 1, and 
then it progresses to step 102. The n-th data is chosen from the eight color data, and then it progresses to step 
103, and the selected color data is changed into the XYZ chromaticity coordinate of CIE1931 as mentioned 
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above, then it progresses to step 104, and the XYZ chromaticity coordinate is changed into an LMS cone 
response value. 

[0028] The conversion to an LMS cone response value from the XYZ chromaticity coordinate of CIE1931 is the 
following operation expression, when the LMS cone response value after X, Y, Z, and conversion is set to L, M, 

L= 0. 2 8 9 7 IX 

+ 0. 68898Y 
-0. 0 7 8 6 8 Z —(11) 
M=-0. 2 2 9 8 IX 
+ 1, 1 8 340Y 
+ 0. 0464 1 Z -(12) 

and S for the XYZ chromaticity coordinate before conversion, ^ 1.00000Z (13) 
It carries out "Be alike." 

[0029] Next, it progresses to step 105 and the LMS cone response values L, M, and S are normalized with the 
LMS cone response values Lw, Mw, and Sw of the specific color in the environment where the display is 
installed. That is, it is L'=L/Lw as LMS cone response value L' after normalization, M\ and S'. — (21) 
M'=M/Mw — (22) 
S'=S/Sw — (23) 

[0030] The LMS cone response values Lw, Mw, and Sw of the specific color in the environment where the 
display is installed are calculated by changing into the XYZ chromaticity coordinate of CIE1931 the chromaticity 
of the specific color recognized at the 1st recognition process 10, and changing the XYZ chromaticity coordinate 
into an LMS cone response value by formula (11) - (13). 

[0031] On the other hand, the value on the LMS space of the specific color which should be amended is 
calculated based on a color dot, such as having been predicted at the specific color chromaticity prediction 
process 40. As shown in drawing 5 (a flow chart is shown in block for convenience), it specifically sets to step 
201 first. The chromaticity of the specific color in the environment recognized at the 1st recognition process 10 
where the display is installed, Change into the XYZ chromaticity coordinate of CIE1931 the chromaticity of the 
color matching point about the specific color predicted at the specific color chromaticity prediction process 40, 
and then it progresses to step 202. The XYZ chromaticity coordinate is changed into an LMS cone response 
value, then it progresses to step 203, and partial adaptation amendment is performed per the LMS cone 
response value. 

[0032] When the LMS cone response value of the specific color in the environment where the display is installed 
is set to Lw, Mw, and Sw as mentioned above and the LMS cone response value of the color matching point 
about a specific color is set to L"w, M"w, and S"w, partial adaptation amendment at step 203 is the following 
operation expression {k-L"w+(1-k) Lw}. — (31) 
(k-M'w+d-k) Mw} — (32) 
(k-S"w+(1-k) Sw} — (33) 

It carries out "Be alike." k is the constant of a before [ from 0 / 1 ], and at least 0.5-0.75 are usually desirable. 
[0033] In the vanity coincidence amendment manipulation routine 100 of the color of drawing 3 Progressed to 
step 106 from step 105, and were computed at step 203 of drawing 5 in this way. a formula — ( — 31 — ) — ( — 
32 — ) — ( — 33 — ) — expressing — having — a part — adaptation — amendment — the back — LMS — a 
cone — a response — a value — using — a step — 105 — normalizing — having had — a formula — ( — 21 — 
) — ( — 22 — ) — ( — 23 — ) — expressing — having — LMS — a cone — a response — a value — L — ' — M 
— * — S — ' — receiving — the following operation expression L f — -{k-L"w+(1-k) Lw} L' — (41) 
M' — '={k-M"w+(1-k) Mw} M' — (42) 
S' — '={k-S"w+(1-k) Sw} S' — (43) 

Vanity coincidence amendment of a color is performed as be alike. 

[0034] furthermore, the step 107 — progressing — the LMS cone response value L after vanity coincidence 
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X 



Y 

amendment of the color — IVT, S" — the following operation expression, 

It changes "Be alike" into the XYZ chromaticity coordinate of CIE1931. 
[0035] then, image data L* of the L*a*b* space which it progresses to step 108 and is a device-independent 
color space about the XYZ chromaticity coordinate — it changes into 'a*'b*\ 

[0036] Next, when progressed to step 109, and only 1 increments the number n of the eight above-mentioned 
color data, it progresses to step 110 further, it judges whether n is larger than 8 and it judges that n is eight or 
less, it returns to step 102 and steps 102-109 are repeated. The above processing is performed at the vanity 
coincidence amendment book process 51 of the color in the vanity coincidence amendment process 50 of the 
color shown in drawing 1 . 

[0037] And when n judges that it is larger than 8 at step 110, from step 110, it progresses to step 111 and a 3x8 
matrix multiplier is computed as a vanity coincidence transform coefficient of a color in the vanity coincidence 
transform coefficient calculation process 55 of the color in the vanity coincidence amendment process 50 of a 
color. In this case, it asks for the map relation f between the value before vanity coincidence amendment of the 
color about the eight above-mentioned colors, and the value after vanity coincidence amendment of a color, and 
a 3x8 matrix multiplier is computed so that the color difference of the value before amendment and the value 
after amendment may serve as min. 

[0038] b* [ -L*+m12, a*+m13, and ] namely, — three — x — eight — a matrix — a multiplier — each — a 
multiplier — mij (i=1~3, j=1~8) — ** — carrying out — conversion — a front — an image — a data value — L — 

- * — a — * — b — * — conversion — the back — an image — a data value — L — * — ' — a — * — ' — b 

— * — ' — ** — carrying out — if — L* 1 — =m1 1 — +m14andL*-a*+m15andL*-b*+m16anda*-b* 
+m17andL*-a*-b*+m18andK — (61) 

a*-m21, L*+m22, a*+m23, andb* +m24andL*-a*+m25andL*-b*+m26anda*-b* +m27andL*-a*-b*+m28andK (62) 
b*-m31, L*+m32, a*+m33, andb* +m34andL*-a*+m35andL*-b*+m36anda*-b* +m37andL*-a*~b*+m38andK (63) 
It comes out. K is a constant and is usually set to 1. 

[0039] And when the actual measurement of the eight above-mentioned colors is made into Ln* and a forecast 
is made into Ln*' (n=1-8) by making L* value into an example, the difference (error) En is En=Ln*-|_n*\ — (71) 
Come out, it is and the total E with error is E=sigma En2. — (72) 
It becomes. 

[0040] And multiplier m1j —8) about the L*' value of a formula (61) of a 3x8 matrix multiplier is determined so 
that the total E of this error may serve as min. Multiplier m3j 0=1 ~8) about a*'b* of multiplier m2j [ about a 
value ] —8) and formula (63) f value of a formula (62) is determined similarly. 

[0041] The multiplier which makes in agreement the vanity of the color of a display image and a hard copy image 
is computable as a transform coefficient for changing into the color picture which displays an input color picture 
on a display as mentioned above. 

[0042] In addition, although how for it to be visible between a continuous stimulus like hard copy and a 
discontinuous and periodic stimulus like a CRT display may differ also in the same color about a visual system, 
the multiplier corresponding to the difference in vanity is computable by using the information which was 
acquired at the 2nd recognition process 20 also about it in addition to the information acquired at the 1st 
recognition process 10. 

[0043] At the transform coefficient calculation process 60 for a display, the multiplier of the color conversion 
from XYZ space to the RGB space of a display proper is computed using the display property recognized at the 
2nd recognition process 20. Since the additivity of a color is generally realized between XYZ space and RGB 
space, the multiplier of the color conversion from XYZ space to RGB space can be determined as a meaning by 
detecting RGB monochrome and a gray gradation reappearance property as a property of a display, as 
mentioned above. The transform coefficient is computed for example, by 3x3 matrix operation. 
[0044] [Operation gestalt as the 2nd operation gestalt — color picture conversion approach] Drawing 6 shows 1 
operation gestalt of the color picture conversion approach of invention of claim 3. The color picture conversion 
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approach of this operation gestalt consists of the 1st recognition process 10, the 2nd recognition process 20, an 
ambient light information correction factor calculation process 30, and an image data-conversion process 70 as 
a whole. 

[0045] The 1st recognition process 10 and the 2nd recognition process 20 are the same as it of the 1st 
operation gestalt shown in drawing 1 . The point that the ambient light information correction factor calculation 
process 30 also consists of the specific color chromaticity prediction process 40, a vanity coincidence 
amendment process 50 of a color, and a transform coefficient calculation process 60 for a display is the same as 
it of the 1st operation gestalt 

[0046] However, with this operation gestalt, the vanity coincidence amendment process 50 of a color consists 
only of a vanity coincidence amendment book process 51 of a color, and vanity coincidence amendment of a 
color which is mentioned later is performed by the vanity coincidence amendment process 50 of a color in 
connection with it. The image data-conversion process 70 consists of a vanity coincidence conversion process 
80 of a color, and a conversion process 90 for a display. 

[0047] Between the measured value of hard copy about a specific color, and the color matching value of a 
display, it is Xwa=Xwm+Xcc. — (81) 
Ywa=Ywm+Ycc — (82) 
Zwa=Zwm+Zcc — (83) 
There is relation to say. 

[0048] However, the chromaticity of the color which corresponds with the specific color on hard copy in 
colorimetry on a display, and Xcc, Ycc and Zee are amended parts which change magnitude with a color 
temperature. 

[0049] The lighting of drawing 7 of the environment where the display is installed is dark, it is what showed the 
color temperature T in the case of being within limits which the brightness of hard copy can reproduce on a 
display, and amended relation Xcc, Ycc, and Zee, and is the relation. Xcc=68717exp (-0.0021T) — (91) 
Ycc=27699exp (-0.001 9T) — (92) 
Zcc=93281exp (-0.0022T) — (93) 
It is come out and expressed. 

[0050] Therefore, the color matching point about a specific color can be predicted from this relational expression 
(91), (92), (93), the above-mentioned relational expression (81), (82), and (83). At the specific color chromaticity 
prediction process 40 of this operation gestalt, the color matching point about a specific color is predicted by 
computing amended parts Xcc, Ycc, and Zee in this way. 

[0051] At the vanity coincidence amendment process 50 of a color, with a color dot, such as having been 
predicted at this specific color chromaticity prediction process 40, with for example, the chromatic adaptation 
model by the color data of 729 (9x9x9) individual Vanity coincidence amendment of a color is performed, and at 
the vanity coincidence conversion process 80 of a color, with the color data after vanity coincidence amendment 
of the color, color conversion of the input image data is carried out so that the vanity of the color of a self- 
luminous color color picture and an object color color picture may be made in agreement. 729 color data which 
constitute a chromatic adaptation model are given as a XYZ chromaticity coordinate of CIE1931. 
[0052] Drawing 8 shows an example of the vanity coincidence amendment transform-processing routine of the 
color in the vanity coincidence amendment process 50 of a color, and the vanity coincidence conversion process 
80 of a color. By the vanity coincidence amendment transform-processing routine 300 of the color First, in step 
301, set the number n of the 729 above-mentioned color data to 1, and then it progresses to step 302. The n-th 
data is chosen from the 729 color data, and then it progresses to step 303, and the selected color data is 
changed into the XYZ chromaticity coordinate of CIE1931 as mentioned above, then it progresses to step 304, 
and the XYZ chromaticity coordinate is changed into an LMS cone response value. The above-mentioned 
formula (11), (12), and (13) perform conversion to an LMS cone response value from the XYZ chromaticity 
coordinate of CIE1931. 

[0053] Next, it progresses to step 305 and the LMS cone response values L, M, and S are normalized with the 
LMS cone response values Lw, Mw, and Sw of the specific color in the environment where the display is installed 
by the above-mentioned formula (21), (22), and (23). 

[0054] On the other hand, the value on the LMS space of the specific color which should be amended is 
calculated like the 1st operation gestalt by processing as specifically shown in drawing 5 based on a color dot, 
such as having been predicted at the specific color chromaticity prediction process 40. 
[0055] By the vanity coincidence amendment transform-processing routine 300 of the color of drawing 8 
Progressed to step 306 from step 305, and were computed at step 203 of drawing 5 in this way. a formula — ( — 
31 — ) — ( — 32 — ) — ( — 33 — ) — expressing — having — a part — adaptation — amendment — the back - 
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- LMS — a cone — a response — a value — using — a step — 305 — normalizing — having had — a formula 

— ( — 21 — ) — ( — 22 — ) — ( — 23 — ) — expressing — having — LMS — a cone — a response — a value - 
-L — ' — M — ' — S — ' — receiving — A formula (41 X (42), and (43) perform vanity coincidence amendment 
of a color. 

[0056] furthermore, the step 307 — progressing — the LMS cone response value L after vanity coincidence 
amendment of the color — M", S" are changed into the XYZ chromaticity coordinate of CIE1931 by the 
formula (51), (52), and (53). 

[0057] then, image data L* of the L*a*b* space which it progresses to step 308 and is a device-independent 
color space about the XYZ chromaticity coordinate — it changes into 'a^b*'. 

[0058] Next, when progressed to step 309, and only 1 increments the number n of the 729 above-mentioned 
color data, it progresses to step 310 further, it judges whether n is larger than 729 and it judges that n is 729 or 
less, it returns to step 302 and steps 302-309 are repeated. 

[0059] And when n judges that it is larger than 729 at step 310, it progresses to step 31 1 from step 310, and 
stores in three-dimension LUT as shows 729 color data for which it asked by then to drawing 9 . The above 
processing is performed at the vanity coincidence amendment process 50 of the color shown in drawing 6 . 
[0060] Next, it progresses to step 312 and input image data is changed on L*a*b* space with the color data 
stored in the three-dimension LUT in the vanity coincidence conversion process 80 of the color in the image 
data-conversion process 70. 

[0061] The address of three-dimension LUT shows the coordinate on L*a*b* space (location), as shown in 
respect of [ Q ] drawing 10 , when input image data serves as a coordinate value during the lattice point, the 
input image data is regarded as an internally dividing point of the lattice point, and the load sum of the output 
value of the lattice points Q0-Q7 of eight perimeters is obtained as image data after conversion. That is, when 
the value of the image data after conversion is set to D and the output value of the lattice points Q0-Q7 of 

D= (1-a) (1-/3) (l-r> DO 

+ (1-a) 0 (1-r) Dl 

+ (1-a) ^ • r • D2 

+ (1-a) (l-j3) r -D3 

+ a (1-0) (1-r) D4 

+ a • 0 • (1-r) D5 

+ a • 8 • r • D6 

eight perimeters is set to Di (i=0~7), it is, + « ( 1 " « T - D 7 - (9 5) 

It becomes, alpha, beta, and gamma are 0 or more and 1 or less values. 

[0062] In addition, although this example is the case where cube interpolation is used, the interpolation 
approaches, such as tetrahedron interpolation, pyramid interpolation, and prism interpolation, may be used. 
[0063] Although how to seem to have mentioned above between a continuous stimulus like [ in the color same 
about a visual system ] hard copy and a discontinuous and periodic stimulus like a CRT display may differ, in 
addition to the information acquired at the 1st recognition process 10, it is convertible by computing the 
multiplier corresponding to the difference in vanity also with it by using the information acquired at the 2nd 
recognition process 20. 

[0064] At the transform coefficient calculation process 60 for a display as well as the 1 st operation gestalt, the 
multiplier of the color conversion from XYZ space to the RGB space of a display proper is computed using the 
display property recognized at the 2nd recognition process 20. Since the additivity of a color is generally realized 
between XYZ space and RGB space, the multiplier of the color conversion from XYZ space to RGB space can 
be determined as a meaning by detecting RGB monochrome and a gray gradation reappearance property as a 
property of a display, as mentioned above. The transform coefficient is computed for example, by 3x3 matrix 
operation. 

[0065] And at the conversion process 90 for a display in the image data-conversion process 70, the L*a*b* 
image data from the vanity coincidence conversion process 80 of a color is changed into the image data for a 
display, i.e., the RGB image data of a display proper, with the transform coefficient from the transform coefficient 
calculation process 60 for a display. In that case, the L*a*b* image data from the vanity coincidence conversion 
process 80 of a color is once changed into the values Xcrt, Ycrt, and Zcrt on a display in case the environment 
where the display is installed is a dark room, and is sent to the conversion process 90 for a display. 
[0066] An input color picture is convertible for the color picture displayed on a display so that the vanity of the 
color of a display image and a hard copy image may be in agreement as mentioned above. 
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[0067] [Other operation gestalten or modification] the 1st operation gestalt mentioned above In the color picture 
transform coefficient calculation approach at the specific color chromaticity prediction process 40 The 
chromaticity of a color matching point is predicted using the function which made brightness and a color 
temperature the parameter. At the vanity coincidence amendment process 50 of a color It is the case where the 
transform coefficient which carries out direct conversion of the input image data is computed using a chromatic 
adaptation model and the least square method. The 2nd operation gestalt In the color picture conversion 
approach, by the specific color chromaticity prediction process 40, predict the chromaticity of a color matching 
point using the function which made the chromaticity the parameter, and at the vanity coincidence amendment 
process 50 of a color, although it is the case where the multiplier for three-dimension LUT is computed using a 
chromatic adaptation model Of course, in the color picture transform coefficient calculation approach, it is the 
vanity coincidence amendment process 50 of a color, and the multiplier for three-dimension LUT may be 
computed, in the color picture conversion approach, it is the vanity coincidence amendment process 50 of a 
color, and the transform coefficient which carries out direct conversion of the input image data may be 
computed. 
[0068] 

[Effect of the Invention] The vanity of the color of a display image and a hard copy image can be brought close, 
without doing the complicated and inaccurate activity of a color, such as being based on viewing, according to 
this invention, when setting by the environment brightly illuminated like general office and creating and editing a 
color picture on a display as mentioned above. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing 1 operation gestalt of the color picture transform coefficient calculation 
approach of this invention. 

[Drawing 2] It is drawing showing the prediction curve which made the parameter the brightness and color 
temperature of a case of drawing 1 . 

[Drawing 3] It is drawing showing the vanity coincidence amendment manipulation routine of the color in the 
case of drawing 1 . 

[Drawing 4] It is drawing with which explanation of the manipulation routine of drawing 3 is presented. 
[Drawing 5] It is drawing showing the processing in the case of [ a part of ] drawing 1 . 

[Drawing 6] It is drawing showing 1 operation gestalt of the color picture conversion approach of this invention. 
[Drawing 7] It is drawing showing the prediction curve which made the parameter the chromaticity in the case of 
drawing 6 . 

[Drawing 8] It is drawing showing the vanity coincidence amendment transform-processing routine of the color in 
the case of drawing 6 . 

[Drawing 9] It is drawing showing the configuration of three-dimension LUT. 

[Drawing 10] It is drawing with which explanation of interpolation by three-dimension LUT is presented. 
[Drawing 11] It is drawing showing the example of an approach to incorporate ambient light information and 
display property information. 
[Description of Notations] 
1 0 1st Recognition Process 
20 2nd Recognition Process 

30 Ambient Light Information Correction Factor Calculation Process 

40 Specific Color Chromaticity Prediction Process 

50 Vanity Coincidence Amendment Process of Color 

60 Transform Coefficient Calculation Process for Display 

70 Image Data-Conversion Process 

80 Vanity Coincidence Conversion Process of Color 

90 Conversion Process for Display 
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